This paper describes the photooxidation effect on the photoluminescence (PL) in poly (2-methoxy-5-dodecyloxy-p-phenylene vinylene) as well as on the polymrer light-emitting devices (PLED) based on the polymer. A two-step change was found in PL of MDOPPV. That is, at first stage, PL diminishes while the peak wavelength does not change, and further photooxidation results in the blue-shift of the spectrum with unchanged intensity. The increase in photooxidized defects in the polymer main chain and the shortening of effective conjugation length may induce the first and second changes, respectively. The photooxidation effects on PLED was studied by using the device with a semitransparent metal cathode. The emission intensity rapidly degraded by photoirradiation in air, because the cathode metal is too thin to prevent the photooxidation of underlying polymer film. Optically patternable PLED based on photooxidation effect is also proposed.
Fig. 1.
Device structure of the polymer LED used in this study and the molecular structure of MDOPPV. Dependence of photoluminescence intensity in MDOPPV at 570nm on photo-irradiation time. 
